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• The map shows the
Upper and Lower Great
Southern statistical areas.

Measuring water d e m a n d
Although there are
different demands for water
on farms according to type
of stock and household
uses, all demand is
commonly expressed as
'dry sheep equivalents'
(DSE). A DSE is the
amount of water consumed
by a non-lactating,
45 kilogram liveweight
sheep in forward store
condition on a maintenance
diet of pasture. The use of
DSE makes it easier to
compare different water
supply sources and
different types of demand.
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Western Australia's Upper and Lower Great
Southern statistical areas include most of the
broad-scale agricultural land south of a line from
Perth to Hyden. Much of the area is well-developed and
carries 13.4 million sheep, 203000 cattle and 95 000 pigs,
almost half the State's livestock.
There are few natural rivers and lakes to water livestock in summer and
much of the bore water is salty. On-farm water conservation, therefore,
consists mainly of excavated earth tanks (dams) which are filled by
surface runoff or shallow seepage. In the drier areas and in the
sandplain roaded catchments have been built to ensure reliable filling of
dams.
To supply the larger towns in the area, the Water Authority of IVesfem
Australia has developed the Great Southern Towns Water Supply
Scheme in which water is pumped inland from Wellington Dam near
Collie.

Surface s t o r a g e s a n d c a t c h m e n t s
The 1978 census showed that almost 90 per
cent of farms in the Great Southern statistical
area (see map) have surface storages for water.
Most storages are excavated dams rather than a
dam wall across a valley. Much of the water is
therefore stored below ground level rather than
on the surface and against the embankment.
There are nearly 53 000 dams on farms in the
Great Southern with a total storage capacity of
70 million cubic metres. This provides more
than five cubic metres of water storage per dry
sheep equivalent (DSE).
From the early 1970s, and as a result of
droughts and severe water shortages, farmers
quickly accepted the need for deeper dams to
store as much water as possible during
infrequent rainfall runoff events, often one to
two years apart. The bigger, deeper dams store
more water and evaporative losses are less.
These losses can be as high as 1.8 metres a year
in the north of the Great Southern, decreasing
to 1.2 m a year near the south coast.

• Key dam with large
roaded catchment, Narrogin
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This trend to big, deep dams was encouraged
by the Farm Water Supply Loan Scheme. Low
interest loans were available to help farmers
establish a 'key' dam to be held in reserve as a
drought water supply. The 'key' dam had to
hold at least 6170 cubic metres of water and be
no less than 5.2 metres deep.
These 'key' dams were sited and designed by
Department of Agriculture soil conservation
officers, who made sure that the dams had
reasonably large natural catchments with known
runoff characteristics. The 'key' dams
established in the early 1970s were partially
successful in reducing the need to cart water for
stock.
Subsequent experience showed that even large
dams relying on runoff from natural catchments
could fail during a period of dry years. This led
to the development of more sophisticated water
harvesting techniques in the late 1960s and early
1970s.
DAMCAT
Between 1971 and 1976 a computer model
named DAMCAT was developed by the
Department of Agriculture. The model simulates
a flock of sheep (or any other type of demand)
consuming water over a certain period from a
dam equipped with a roaded catchment. By
adjusting the size of the dam and catchment,
DAMCAT can be used to determine how big a
dam and how much roaded catchment would
have been needed to provide an unfailing water
supply for sheep over a 40 to 70 year period for
which rainfall records are available in the
wheatbelt. It can also give the most economical
combination of dam and catchment.
In applying the model the assumption is made
that future seasons will not present more severe
droughts than were encountered in the
recorded rainfall period. The complete filling of
dams is not of primary importance to the
DAMCAT concept. The prime consideration is
that regular inflows from roaded catchments
prevent dams from ever going dry. The model
significantly changed the Department's
emphasis on the 'key' dam concept.
Roaded c a t c h m e n t s
The Department strongly recommends the use
of roaded catchments, provided they are well
constructed and regularly maintained. It is now
possible to considerably reduce the size, and
therefore excavation costs, of a new farm dam
provided an area of roaded catchment is
attached. In 1984, roaded catchment costs
ranged from $500 to $750 per hectare.

Suitable soils
A wide range of agricultural soils is suitable for
roaded catchment construction. Successful
catchment surfaces may contain as little as
5 per cent clay or up to 50 per cent clay.
Many soils in the agricultural area have surface
textures of sand or gravelly sand over a clay
subsoil. These soils are normally satisfactory for
roaded catchment construction if the depth to
the clay subsoil is less than 40 centimetres. If
the depth of clay is greater than 40 cm,
complete removal of the unsuitable sand or
gravel overburden should be considered.
Where the surface sand and gravel soils contain
little clay, good catchment construction involves
covering the surface soil with a blanket of
subsoil clay.
The sandy and gravelly-surfaced soils of the
wheatbelt often contain more than five per cent
clay, and are of loamy-sand or sandy-loam
texture. With thorough compaction and regular
weed control these soils will form efficient
roaded catchments without a clay blanket.
Unsuitable soils
Soils whigh contain less than 5 per cent clay and
therefore cannot be compacted are not suitable
for roaded catchments. Soils which are stronglystructured, friable or self-mulching should also
not be used. A soil is described as self-mulching
if the surface layer is so well-structured that it
does not crust and seal under the impact of
rain. The dry soil surface is loose and friable.
Areas of crab-holes or gilgai should also be
avoided because swelling and shrinking of the
clays may lead to changes in channel gradients.
Need for compaction
Where subsoil clay is used as a continuous
blanket on a catchment surface, and provided
the finished surface is smooth and not cloddy,
there is little benefit from subsequent
compaction. However, the yellow loamy sand
and sandy loam soils of the drier inland districts
must be compacted to give the best results. A
six-tonne rubber tyred roller pulled by a farm
tractor is usually used. The optimum soil
moisture content for compaction is similar to
the moisture content required to produce a
good tilth during cultivation.
Adequate soil moisture allows the soil mass to
be moulded, and the kneading action of the
rubber tyres helps in the development of a
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dense surface crust or surface seal. The yellow
sandplain soils are readily compacted when
moist, and between three and six passes of a
six-tonne roller are needed to achieve a hard,
slick catchment surface.
Design

In the early 1970s, Dr M. Hollick, at the
University of Western Australia, researched the
design of roaded catchments for minimum
erosion and maximum runoff. His findings
confirmed the established practice, although his
computer modelling indicated that lower slopes
(1:10) were preferable to the steeper side slopes
which were recommended at that time. Lower
side slopes give significantly less erosion, and
only marginally less runoff.
Relatively steep side slopes (1:5) were
recommended originally to maximise runoff and
the depth of clay cover for any given road width.
Experience has shown that it is easier and safer
to construct roads with side slopes of 1:10.
Hollick emphasised that the prime need was to
obtain a cover of the least permeable soil
material available, and that other design factors
were less important. His model indicated
advantages in catchment layouts being as near
square as possible. This implies that individual
roads and the collecting drain will be of similar
lengths, thus minimising time of travel of runoff.
He recommended that collecting drains, which
can at times carry large volumes of water,
should be constructed with a slight cross-slope
on the channel bed. If the channel bed has no
cross-slope, transmission losses from low water
flows would be relatively great, compared to
losses expected where a slight cross-slope is
used.
Where the depth of overburden or unsuitable
sandy topsoil is less than 10 cm, Hollick's model
showed that the optimum road width (crest to
crest) varies from one to four metres depending
on conditions. This indicates that the narrowest
roads possible should be used, depending on:
• the depth of overburden and the practical
problem of successfully burying that overburden
under a subsoil clay blanket, and
• the size of machinery available and the ability
of large graders to work efficiently.
Practical developments
In the southern districts on duplex soils, few
roaded catchments are constructed today with
crest to crest widths less than 10 metres, and
many are up to 20 m.
The greater widths are more convenient for the
construction of a catchment with an unbroken
clay blanket, but the costs are higher. Soil has
to be moved further, and in some soils at least,
erosion of both the side slopes and the
V-channels is greater.
These aspects of wide catchments may lead to
greater maintenance costs of either catchment
or dam, and may also result in a shorter useful
life of both catchment and dam. An evaluation
of these problems is planned.

Dam building
Most of the dams in the Great Southern were
sunk during the past 40 to 60 years. The
responsibility for siting, pegging and
construction of dams was left mainly to local
dam-sinking contractors. They have built up an
excellent practical knowledge of local
conditions, especially as to suitable waterholding clays and natural catchments.
The new dam sinking era is largely over in the
Great Southern as many properties have
become fully developed. The urgent need for
water supplies on new land farms in the lower
rainfall wheatbelt areas has temporarily lessened
as farmers change to multiple cropping and
fewer sheep. In the long term, however, there
may be a greater emphasis on sheep production
in these areas and drought-proof water supplies
will be essential.
Flat batter d a m s
The flat batter dam is another important
development in dam and catchment
combinations. The excavated clay is spread out
around the dam and forms the only catchment.
This solves the problem of filling dams sited on
flat, sandy-surfaced land with little natural
surface runoff. An earth-moving contrctor,
Mr K. Shepherdson from Esperance, and
Department of Agriculture officers at
Esperance, Albany and Katanning, developed
this method of water harvesting. (See 'Flat
batter dams suit difficult sites' in W.A. Journal
of Agriculture, No. 4 (4th Series) 2 1 : 110-112.)
Water quality p r o b l e m s
Salinity
The main problem with surface water supplies in
the Great Southern, apart from stopping them
going dry, is deteriorating water quality. Many
dams contain salty water, mainly from
groundwater seepage, and about 3 per cent of
farm dams are useless because of excessive
salinity. Very salty dams have to be fenced out
or filled in to prevent poisoning of stock. With
the vast areas of land cleared in the past 20 or
30 years, and a similar time lag for watertables
to rise, many more dams will probably become
saline.
This prospect means salinity control measures
will be needed, such as siphoning during winter,
or the construction of new dams on sites well
above possible saline watertables. These sites
will probably be'well upslope on smaller natural
catchments and will increase the need for
roaded catchments.
Toxic algae
Another increasing problem is algal
contamination during summer. Toxic blue-green
algae have been identified more frequently in
farm dams in the past five to ten years. From
being a rare curiosity, Anabaena and Anacystis
are now common. Fortunately this build-up of
toxic algae has not yet caused large numbers of
stock deaths because of the watchfulness of
farmers.
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Underground water supplies

Sports grounds

Underground water supplies include boreholes,
wells and soaks. Exploratory drilling surveys by
the Geological Survey's Hydrogeology Branch,
and the experience of farmers, have shown it is
difficult to establish reliable underground water
supplies in the Great Southern. Success rates in
different districts vary from 1 in 4 to 1 in 100
boreholes drilled. Dry holes and contamination
with highly saline water are the main problems.
Despite this, 31 per cent of Upper Great
Southern and 14 per cent of Lower Great
Southern farms have productive bores.
Water in bores and wells has proved invaluable
during drought years when, there is hardly any
surface runoff to replenish dams.
Farmers who plan to establish bores should
obtain the best possible advice on likely sites.
They should budget realistically for a number of
dry or salty holes and the high cost of
developing and equipping bores. Existing bores
should be maintained in a usable condition as
they are an excellent back-up to surface
supplies during a drought.

Under the policy of the Water Authority,
scheme water can be used to irrigate small
playing areas such as bowling greens and tennis
courts. Water for irrigating football, hockey and
cricket grounds must come from specially
established supplies.
Over the past 10 years many watering projects
have been set up by shire councils in
conjunction with local sports bodies and with
financial assistance from the Water Authority
and the Department of Youth, Sport and
Recreation. The Department of Agriculture has
provided technical help in siting and testing dam
sites and designing roaded catchments. Since
1973, fifteen Great Southern shires have
established irrigated grassed ovals and a further
six are being investigated.
In several cases, redundant railway dams and
sometimes their pipelines have been used.
Another source of water in a few of the bigger
towns is treated water from the deep sewerage
system. Once these watering schemes have
been established for a few years most have
performed reliably.

Public water supplies

Water deficiencies and carting

The main towns in the Upper Great Southern
are served by the Great Southern Towns Water
Supply Scheme with water from Wellington
Dam or the Goldfields Scheme. In 1982-83, the
10000 services in the Upper Great Southern
used 5.5 million cubic metres of scheme water.
Thirty-six per cent of this water was used for
stock and 41 per cent for domestic
consumption. On average each household
connected to the scheme uses 387 cubic metres
of water a year.

The first severe water deficiency in recent years
in the Great Southern was in 1969. Since then
there have been seven years when there were
severe shortages of on-farm stock water. This
resulted in water carting for about 30 per cent of
farmers. Many farmers were forced to spend a
lot of time and money carting water, either from
standpipes on the scheme water, or from
isolated tanks and bores established and
maintained by the Water Authority as drought
reserves.
In some years the draw on these supplies was
so heavy that water had to be hauled by road
tankers from other sources at considerable
expense to the State Government. The general
policy is to provide water for carting within a
40 kilometre radius of every affected farm.

Several towns rely on their own water supply
systems, based either on surface supplies or
bores.
The main problem related to scheme water from
Wellington Dam has been an unacceptable
increase in total soluble salts during the dry
years from 1969 to 1981. This caused great
concern amongst the public and to the State
Government. It led to clearing controls being
imposed on land in the Collie River Catchment
from 1979 and a policy of farm purchase and reafforestation by the Water Authority.

• Siphoning saline dam
water, west Narrogin.

The individual town supplies suffer more from
insufficient water than from water quality
problems. In low rainfall years, many of these
towns have had daily water restrictions for
domestic use of 90 litres per person in summer.
Even Boddington and Wandering, both situated
in the 600 to 750 millimetre rainfall zone, have
experienced water restrictions. Almost all these
supplies are based on surface runoff and
storage.
In some cases the large granite domes in the
wheatbelt valleys have been developed as water
catchments for towns such as Hyden and Holt
Rock.

Journal of Agriculture, Vol 26, No. 3, 1985

